A variety of oligoglycosides of triterpenes with the lanostane skeleton have been isolated from the Scilla, Eucomis, and Chionodoxa species in the family Liliaceae, and some are unique in structure. Peruvianosides A and B from Scilla peruviana are pentacyclic lanostane triglycosides with a rearranged lanostane side chain moiety.
Scillasaponin A from Eucomis bicolor, B from S. peruviana, and C from Chionodoxa gigantea are new lanosterol oligoglycosides with modification of the side chain to form a spirolactone ring system. 3) Most recently, we have isolated and characterized two novel hexaglycosides having a pentacyclic tetranorlanostane skeleton with a g-lactone ring system, called lucilianosides A and B, 4) from Chionodoxa luciliae. Further chemical investigation of the bulbs of C. luciliae has led to the isolation of 10 lanostane glycosides (1-10), including two new norlanostane glycosides (2 and 7) and a new lanostane glycoside with a spirolactone ring system (9) . In this paper, we report the structural assignment of the new compounds on the basis of extensive spectroscopic analysis and the results of hydrolytic cleavage. The cytotoxicity of the isolated compounds against HSC-2 human oral squamous cell carcinoma cells is also described.
Fresh bulbs of C. luciliae were extracted with hot MeOH. The concentrated MeOH extract was repeatedly subjected to silica gel and octadecylsilanized (ODS) silica gel column chromatography, as well as to preparative HPLC, yielding compounds 1-10. ,23-epoxy-28,29-dihydroxylanost-8-en-23,26-olide (8) , 5) and (23S,25R)-17a,23-epoxy-
oxy]lanost-8-en-23,26-olide (10), 3, 8) respectively.
Compound 2 was obtained as an amorphous solid with a molecular formula of C 57 H 92 O 28 , deduced from elemental analysis combined with the data of the negative-ion FAB-MS, which showed an [MϪH] Ϫ ion at m/z 1223, 13 C-NMR spectrum with a total of 57 carbon signals, and distortionless enhancement by polarization transfer (DEPT) spectra. The IR spectrum showed absorption bands of hydroxyl groups at 3400 cm Ϫ1 and a carbonyl group at 1715 cm In all the isolated compounds, the small Compounds 1-10 were evaluated for their cytotoxic activity against HSC-2 cells, using a 3-(4,5-dimethylthiazol-2-yl)-2,5-diphenyl-2H-tetrazolium bromide (MTT) reduction assay procedure (Table 2) . 12, 13) Compounds 3-5, 9, and 10 showed cytotoxic activity with LD 50 values ranging from 10 to 23 mg/ml. Etoposide, to which HSC-2 cells are relatively resistant, had an LD 50 value of 24 mg/ml. Although 5 was a diastereomer of 6 with regard to the C-23 configuration, only the (23S)-isomer (5) was cytotoxic. The modification of 5 with a carbonyl group at C-15 led to a significant decrease in the cytotoxicity. The glycoside with an apiofuranosyl moiety did not show any apparent cytotoxicity.
Experimental
Optical rotations were measured using a JASCO DIP-360 (Tokyo, Japan) automatic digital polarimeter. IR spectra were recorded on a JASCO A-100 spectrophotometer. NMR spectra were recorded on a Bruker DRX-500 (500 MHz for 1 H-NMR, Karlsruhe, Germany) spectrometer using standard Bruker pulse programs. Chemical shifts are given as d values with reference to tetramethylsilane (TMS) as an internal standard. MS were recorded on a Finnigan MAT TSQ-700 (San Jose, CA, U.S.A.) mass spectrometer using a dithiothreitol and dithioerythritol (3 : 1) matrix. Elemental analysis was carried out using an Elemental Vario EL elemental analyzer (Hanau, Germany). Diaion HP-20 (Mitsubishi-Kasei, Tokyo, Japan), silica gel (Fuji-Silysia Chemical, Aichi, Japan), and ODS silica gel (Nacalai Tesque, Kyoto, Japan) were used for column chromatography. TLC was carried out on precoated Kieselgel 60 F 254 (0.25 mm, Merck, Darmstadt, Germany) and RP-18 F 254 S (0.25 mm thick, Merck) plates, and spots were visualized by spraying the plates with 10% H 2 SO 4 solution, followed by heating. HPLC was performed using a system comprised of a Tosoh CCPM pump (Tokyo, Japan), a Tosoh CCP PX-8010 controller, a Tosoh UV-8000 or a Tosoh RI-8010 detector, and a Rheodyne injection port with a 2-ml sample loop for preparative HPLC and 20-ml sample loop for analytical HPLC. A Capcell Pak C 18 UG80 column (10 mm i.d.ϫ250 mm, ODS, 5 mm, Shiseido, Tokyo, Japan) was used for preparative HPLC and a TSK-gel ODS-Prep column (4.6 mm i.d.ϫ250 mm, ODS, 5 mm, Tosoh) was employed for analytical HPLC. The following reagents were obtained from the indicated companies: Dulbecco's modified Eagle medium (DMEM) (Gibco, Grand Island, NY, U.S.A.); fetal bovine serum (FBS) (JRH Biosciences, Lenexa, KS, U.S.A.); penicillin, streptomycin, and MTT (Sigma, St. Louis, MO, U.S.A.). All other chemicals used were of biochemical reagent grade.
Plant Material The bulbs of C. luciliae were purchased from a nursery in Heiwaen, Nara prefecture, Japan. The bulbs were cultivated and the flowered plant was identified by one of the authors (Y.S.). A voucher for the plant is on file in our laboratory (voucher no. CL-94-003).
Extraction and Isolation The plant material (fresh weight, 3.3 kg) was extracted with hot MeOH. The MeOH extract was concentrated under re- Acid Hydrolysis of 2 A solution of 2 (5.0 mg) in 0.2 M HCl (dioxane-H 2 O, 1 : 1, 2 ml) was heated at 95°C for 2 h under an Ar atmosphere. After cooling, the reaction mixture was neutralized by passage through an Amberlite IRA-93ZU (Organo, Tokyo, Japan) column and fractionated using a Sep-pak C 18 cartridge (Waters, Milford, MA, U.S.A.) eluted with H 2 O-MeOH (4 : 1, 5 ml) followed by MeOH (5 ml) to give a sugar fraction (2.1 mg) and an aglycon fraction (1.5 mg). TLC analysis of the aglycon fraction showed that it contained several unidentified artifactual sapogenols. The sugar fraction was dissolved in H 2 O (1 ml), to which (Ϫ)-a-methylbenzylamine (5 mg) and Na[BH 3 CN] (8 mg) in EtOH (1 ml) were added. After being set aside at 40°C for 4 h followed by addition of AcOH (0.2 ml) and evaporation to dryness, the reaction mixture was acetylated with Ac 2 O (0.3 ml) in pyridine (0.3 ml) at room temperature for 12 h. The crude mixture was passed through a Sep-pak C 18 cartridge with H 2 O-MeCN (4 : 1; 1 : 1, each 5 ml) mixtures as solvents. The H 2 O-MeCN (1 : 1) eluate was further passed through a Toyopak IC-SP M cartridge (Tosoh) with EtOH (10 ml) to give a 1-[(S)-N-acetyl-a-methylbenzylamino]-1-deoxyalditol acetate derivative of a monosaccharide, 9) which was then analyzed by HPLC under the following conditions: solvent, MeCN-H 2 O (2 : 3); flow rate, 0.8 ml/min; and detection, UV 230 nm. Derivatives of D-apiose, L-arabinose, D-glucose, and L-rhamnose were detected. t R (min): 13.28 (derivative of L-arabinose); 13 
